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DELTA ORGANIC SOIL SALINITY AND NUTRIENT STATUS STUDY

Third-Year Summary Repcrt and btaboratory Analysis
J. L. Meyer -~ Alan Carlton®

PURPOSE

This study, which began in 1973, was designed to investigafe The
éalini#y status of soils in the Delta. Measurements were made of the soil
profile.disfrébu+ion of salts and nutrients and their movement at selected
sites in the organic soils of the San Joaquin-Sacramento Delta.

The major crops and the water management practices of the Delte in-
cluding subirrigation, furrow, sprinkler and flooding were observed.

in 1973, 22 sites were chosen for study on Bacon and Staten Istands;
Terminous, Rio Blanco, and.Rindge Tracts. During 1974, the number of experi-
mental sites on,these islands and tracts were decreased from 22 sites 1o 8
sites, but an additional site on Sherman Isiand was included. These 9 were
examined in greater detall than in 1973, including sampling and analysis of
irrigation water and drainage water.

The 1975 studies utitized six of these sites plus one additonal site fo
study the relation of the salinity protfile fn the soil to the salinity of tne
water beiow the water tabie fto a depth of 20 feet. The purpose was 1o see
if high salinity profiles could be related to ground waters of higher satinity.

Ground water satipnity dats were obtained from the Department of Water
Fescources from their wésfern Delta Soil Salinity Study, principally upon
Sherman tsliand., it oincludes =alini Ty measuremenfs of =oil water 1o 80 feet,

which was compared with our shallower deferminations where conditions warranted.

*1.L. Meyer, Ares Soil and Water Specialist, UC Cooperative Extension, Modesto.
Alan Carlton, Soil Speciaiist, Agricultural Experiment Station, Parlier.
Robert Mullen and Franz Kegel, Farm Advisors, San Joagquin County, provided
valuable assistance with the field work. Llaboratory analyses were conducted

by Rudy Chavarria and George Gossman, laberatory technicians, San Joaguin
County
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METHGDS

Soi | Samplés were collected at most of the sites at +he beginning cf the
1575 crop season and after crep harvest. Problems in the field this vear pre-
vented our getting ail the soil sampies which would have been desirabie.
samples were obtained at 6~inch intervals from the surface down to +he water
table or into the water +able. Deep suction probes were placed at 10~ and 20-
feet at the 7 sites to colfect ground water Samples;

After initial soi| samples were obtained at the sites, ground water
samples were collected during the summer at +the |0~ andr20~foof depths. In
all cases, these were below the peat and in the mineral substratum,

tn addition, the leaching at the Sherman Island site during the 1974-1975
Wwinter season was observed, and water samples of incoming water and leachate
(dra}n ditch water) were taken during the leaching period.

The ground water sampies from the extraction tubes were ohtained two to
féur times during the growing season and were analyzed for the same constit-
uents as the soil samples. The nutrient, nitrogen, was analyzed on most of
the ex?récfed soltl solutions.

Soil and water analyses were determined in the San Joaquin County Coop-
erative Extension Laboratory. Soil analyses were run on saturatich extracts
except pk was by saturated soil| paste; standard UC Cooperative Extension
methods were uysed. Ana!ysés were for pH, EC, Ca++ + Mg++, COE, C!-, NO%—N, and
HCO;. The concentration of the ionic constituents Catt + Mg++ and Cl are
expressed as milli~equivatents/1iter (me./t.} of the water sample or of
the saturation extract (in the case of the soif samp!és). NO%N is expressed
as N in parts per miilion {(ppm) of the saturation extract. In the following
discussion, the electrical conductivity of saturation extracts from soils
are termed ECe while electrical cenductivity of solutions from extraction

probes {ground water) are termed ECSw They are stated in mitlimhos/cm (mmho) .

e




The vajues for ECQ anid i

they measure somewhat differ

EC . do

not mecessarily correlate closely because
Y

ant fractions of

the soil moisture. These

stutiog

are a case in point, and it is anot meaningful to directiy compare thesze iwe
analyses in a profile at The same or diiferent Times.
RESULTSlAND DISCUSS ION

The data referred fo hereinzre contained in the appendix attached. ihe

studies continue to indicate Tret the soil satinity profiles are extremely

complex in the Deita. The [arge number of crops,

schemes are each variabies and interact with each other. Evatuation of onz

A~

variable, water quaiity as T aftects soil saliintty, is difficult.

The data coliectad ang analyzed in the 1375 season were Tound

sistent with the conclusions in The reports of the Z previous vears. fThe

discussion shown below nas reference to the 1975 data. Previcous reports

should be consulted for background intormaTicn and conclusions from previous

vears. figures I-1l show the soils during the

changss in £0 . of the surface

three-year study, for both before the irrigation season (Figures i,

(8]

3,

7, 9) and after the season (Flgures 2, 4, 6, 8, 10). For Shermen island atl|

of the salinity data, ECe, are shown in Figure li. Depending upon & given

water management, changss or lack of change over the three-vear period can
be observed in these figures. They show graphically the data presented in

the tables and supporTt the i helow.

The foltlowing numbered items
are observations pertaining to specific sites which can be gleaned from the

data.

. At Site 2, which had be=n for irrigation o}

satinity bas increaced parts of the profile In i

years wunder subircigaticn.  This is shown by comsar.ng the 1972 and
1975 salinity orofifes in froures | oand 2.

¥4}

soils, water, and managemer

-



At Site |2, Staten istand, sprinkier pilof, fhere 15 evidance of
summer leaching as we!l as a general tow-gsalinity profife since

4

sprinkier irrigation hs Fhough

hoen practiced. This cccours even
the peat is relatively Thin {about 7'y and rests on a non-Sanay
mineral substratum which is retatively slowly narmeabic,

At Site i3, Rindge Tract, ¢subirrigation) There has been very

littie effective winter leaching. Crop evapotranspirafion seems

to have caused an increased surfsce salinity and with fittle winter
leaching; a graduat accumulation of surtace salinity has besn noted.
At Site 23, Sherman isiand, winTer leaching was very ¢iffective.
Although furrow irriaaticn is practiced, surface salinity acoomu-
lations simitar to subirrigation accumulaticons were noted. Because
of soil cracking, furrow irrigation raises the general water

table; surface salinity is, tharefore, increased and the results

are not unlike subirrigation by spud ditch. However, good winter
leaching adequately controlled The surface salintty. Table Z

(or Figure 1 of Appendix) chows the anatyses cf waricus inlev

and drainage waters during ieaching by winter ficoding. IT was

not surprising to find considerably more salt in the various

drain waters Than in the incoming river water--ihis was to be
expected. What was surprising fo us was the high concentration

of salts in the surface waterz in the ieaching fields during the
early part of leaching. Apparentiy not a smal! amount of salt
migrates upward out of the surface tayers of soil fTo tha overlying
f1ood waters. 1f this water is drained off rather than being

forced through the scil, better leaching might be expected.

Although passage of the ieaching waters over and through the




soi b increased the leacning water's salinity, it nhac no apprecia~

ble effect on the water's zlkaline pH

acid.

Deep Suction Probes

At most of the sites where (0~ and 20-foot extraction probes were

placed, very small gradients in salinity waere found between the 7

At 2 sites, extractian probes at 8- or 8-foot depths showed essentiaiivy nc
salinity gradient between the sraiicw and desper levels. Wherever =
gradient does exist between the 10- and 20-foot levels, the gradiant i-
always negative in the upward direction; that is, the salt concentratios is

always lower at the 1G-foot depth than at the 20~foot. Theose gradients

are shown graphicaily in figures 3, 4, 7, 8, 9, 10, and 1| where salin +y
is expressed by EC. For each depth the average salinity of the saveral

samples taken throughcut the seazson was used as it was found, with cne

exception, that there was either no or very fittle change with tims. |

-

the few'inSTanceS applicable, the OWR data from welis 20 feet +tc 80 feet
deep compared with our 10-feet and 20-feet data. There appeared o be no
serious conflicts between thess two sefs of data. The implications of the
small negative gradients will be diccussed tater.

Since there is evidence of an upward hydraulic gradient {the
are below outside river elevations), the ground water is presumed generally
to be moving upward. Therefore, the ground water can be a saurce of zait,

Howevar, these waters
1

v
T

re not highly saline, but they do vary considerably

[

from one island tfo another. Hone of +he ground waters would resull in <oid
solution salinity considered harwiul to plants of Delta agriculture, but if
they were the zole source of water To the crops, the underground weters af
sites 4, i3, and G (ECN, of E.S and higher) would be expected 1o recuire

better than normzal water msnagement and leaching.

i
fu il
i




Considaring oniy the 6 sites which were cropped and irrigsted {The nron-

cultivated, weedy, non-irrigated Terminous Site #4 s not consideres), thet

site {Rindge Tract #13) with the highest salinity in The gqround watars at

I0Y and 20' is aiso the site in which satinity is currently the greatsst

problem. This is alsc the site with the lowest EC/C) ratio in *he

waters. it is possible that this is an indication of faster upward movement
of these waters at this zite. See below for further discussion of the EC/0
ratio in evaluation of the salinity status of these soils.

FC/CI Ratio

The EC/CI ratio has been calculated from the data. it is usefu! as

an indicator of the reiative concentrations of the various snicns in The

salt, particulariy suifate and chloride. i, Therefore, can be used as &
Tracer of varicus salt scurces. Calculations show that ses water when diluted
to the concentrations found in Delta ground and soil waters would have an

EC/Ci ratio of about .i3. Solutions with EC/CI above or beiow this would
indicats an admixTure with water of z sulfate-to-chloride-ratic differing
from sea water. A ratio of less than .13 indicates a water wiTh a smaller
ratio of sulfate to chloride than sea water and vice versa. VThe relatively
high EC/Ct ratios of the soil extracts indicate a corsideranly nigher sulfate
to chioride ratio than etther the river waters or ground waters. Tne gquestion
arises as'tc where these extra sulfates come from. The experiment described
befow shows The probable scurce to be the oxidation of the peat soiis which
results In subsidence.

Feat Oxidation Experiment

The surface fevel of zil the peat islands is presently many feet helow

sea level even Though their initial elevelicons prior o reciamation were st
pie |

or slightiy above sea level. That process of elevation ioss--calied csubsi-
,_J

dence-—is still continuing today at a rate of perhans 2" per vear, thougn

-7~




tocations within

istands and
subsidence of P

I P e
COnTSEn Mirver e

the rate varies considerably among
Although there are many Causes

istand.

an

i+ is wel! esfablished that biciogicai oxidation of the crganic mater.ai |
Since plant remains, including |
ioreasor

in The organic

a main contributor.

cations and anions tied up

that these mineral constituents would be released as
in an

onstituenys

A

matter was complietely oxidized To carbon dicxide and

a0

nreliminary work, a single experiment was set up

the natural nic-oxidaticn of peat end to determine what mineral
T owers chosan d were

Ldast chemis
do Tt without The peoa-
andg

el d
S

from the =

would be released.
and the underiying raw pea:

|7

Cfrom o

¥

A surface s0i |
in the laboratory with 30% hydrogen peroside--—the mil

availabie which would completeiy oxidize the peat

strong acid which would aiso disscive minerals
Since only the two zamples mentioned

s aot a3z 4e7 Le

sence of a
clays of the soit.
location) were used in The experimert, and since it ha
repeated, the defailed analysis will not be given here. Some inferesting
results came from it, however, and some useful generalizations can provabiy
be drawn. Neifher.NHZ nor NO; were analyzed as it was felf Thzi neivnar of
these ions contributed appreciabiy To soil saiinity, either being remcved
rapidiy by crop growth or denitrified to N2 gas near or at the water Tabie.
i e ccit extracts and 13 usually very
M, Oy,

N is seldom found in large'quanfifies in th
Phosphorus was {iberated in considerabie quan®lties

peat, but there were encugh heavy metals (Fe,
= Piberatad

3

s,
d heavy meTals,
to e

low in drazinzge waters.
a

ftrom tha raw subsoi |

a liberated to precipitate it
it wouid he precipitated by re
large amcunt of

=]
i

Zrn) and C

quantities, but much of

Even so, the unprecipitated balance was sufficient for sulfur (suifate)
I+3. A

by far The major anion in the resulfing soluble sa
»8_




acidity appeared to have been formed {bioiogica! oxidation of such organic
matters result in the formation of acidity too) but only a small amouni of
chloride was reieased.

The calculated total solubie saits releassd per acre per year based on

this data depends to a targe externt on the soil chemistry assumad and 1o

a2}

smailer extent on such parameters as subsidence rate and soil buik density.
The salts released per year vary from 1072#/year on the basis of The Q-a"
sample to 102# Yo 506#/year for the subsoll peat, depending on the chemisiry
assumed. We fee! that the most likely values will fall between 100# ano
400# per acre per year. The EC/Ci  ratio resulting from the 162§ calcuta-
tion would be 1.7 (6.5%¢ of *he esnions are chloride). This ratio goes as
high as 11 under some assumptions. | one were to dissolve The [02# of
calts in an acre-foot of water, one would have a solution of only 33 ppm and
an £C of 0.07. However, if such salts became dissolved in only 2 acre—inches
of water, the resuiting solution would be 225 ppm and have an EC of 0.29.
These figures can be compared with the salfs ifeft behind by the cansemptive
use of 7i' of water of 200 ppm salinity which is [,360 ibs. salt per acre.
i+ is obvicus that this one experiment can't define quantitatively the
extent to which the Delta is a source of saits due *o subsidence. It s
equally clear, however, that due to the phenomenon of subsidence, the Delife
peat islands are a source of salts and that under cerfzin circumstances, Thair
contribution might be significant. in other words, it appears iikely Then
that the oxidation-subsidence process in peat soils acts as a salt source,
and that an island taken as a whoie may be a source rether than & sink for
salts. Such implication, however, does not take into account any balance
of fertilizers applied onto the island and salts removed in crops. 11 is

clear also where the bulk of the sulfates came frem. They came from The

decomposition of the peat, and this explains why jhe EC/CIT  ratios

-G




found either in soiil sciutions extracted in situ or saturation extracts
are higher than either ground or river waters.

Discussion of Ground Water Salinify

Table 3 shows in condensec form the essential data derived from the
suction probes at (0" and 20'. The EC values cover & range of more Than
10 fold, and the EC/Cl  ratics show nearly a 5-foid range. Where there are
vertical gradients at all, The salt concentration is always greater at *he
deeper depth, and salts always have a areater ratic of suifate to chiaride
(higher EC/CH ratio) at the shaliower depth. A close examination of Table
reveals that EC, EC gradients, EC/C! and EC/C! gradients appear to be
essentially independent of one another. The only exception seems to be a
moderate inverse correlation between EC in the (0'-20" zone and the accom-
panying EC/Cl . The sites with the two highest salinity concentrations are
the sites with the lowest EC/CI ratios and the site with the lowest
salinity has the highest EC/CI . We have no ready explanation why This
should be.

Unless the ground waters are abscolutely static and not moving up or
down at all, and since there are no functicaing plant roots in the 101-20"
zone to remove pure water and concentrate salts therein, then the water must
not be moving downward since there is no mechanism for fhe cencentration of -
salts in This zone. Then we must presume the water is moving upward at
some rate. This is the same conclusion one wouid arrive at from the
existing hydraulic gradients as expressed earlier. A salinity concentration

gradient will form in the zone where the downward percolating drainage

waters mix with the upward moving ground waters of a different concentration.

The depth and thickness of this zone would depend on the relative ratass of

supply from these two scurces and the manner in whick these waters are

eventually drained off horizontally iato ditches. |+ seems reasconable o

- [0-




assume the more rapid #ge upward movement of ground waters, the thinner
and shallower the mixing zone would be. [If this is so, Then most of the
sites show oniy tittle evidence of this mixing zone at [G'. On The otrer
hand, if the ground waters are moving upward at a rejatively slow rate,
diffusion and normal drainage flow |ines would carry surface waters deeper
and drive the mixing zone to deeper depths. This mixing zone would be
detected by gradients of either concentration (EC) or quality {EC/CHT)

P

There are two sites (#5A and #4) which meet these criferia. This
line of reasaoning would then predict that the upward flow of ground water af
these locations would be relatively slow. At neither location ts the soii
satinity particuiarty high. Also from this reasoning, one would expect That
+he greatest hazard from salinity from upward moving ground waters would be
from waters of high EC but little or no gradient in both EC and quaiity
(EC/C17). The site with %he highest EC in the 10'-20' ground water and
ii++|erpr noc concentration and gquality gradient is Site #13 on Rindge Tract.
This site has currently the most severe salinity problem of any of the sites
under study. it would seem likely that the ground waters are at least
aggravating this problem. Of the fwo locations with salinity of the groundg
waters of abcut hatf the Rindge site but with the same small or non-existent
gradients, one site (Sherman Site #23) has experienced saijinity problems
whilie apparently the other (Terminous Site #9) has nct.

Due to the considerable variation in salinity gradients in the shaiiow
ground waters among the islands as well as the quality gradients found among
some of them, it appears that the current data indicate that the rate of
ground water rise probably varies among the istands, and +hﬁs the etffect of
salt accumulation in surface soils would vary from piace to place.

The meaning of these salinity concentrations, gradients, and guality
gradients imply something of the rate of ground wafér ~ise, but These

-~} 1=




experiments were not designed to directly measure this. Therefore, oniy
general quatitative statements have been made.

SUMMARY AND CONCELUS 1ONS

This section will summarize the conclusicons from this year’s work oniy.
For complete conclusions on the three-vyear study, the reader should refer
also to the 1975 report containing the conclusions of the first two years
of the study.

We have previousty stated that under a given water and cropping mansge-
ment, the soils tend to acquire a salinity profile unigue to fThat kind of
management and That these profiles vary widely in salinity distribution and
quantity among the cropplng systems found in the Delta. 1In addition, under
a given water management, soil salinity profite changes from the beginning
of the cropping {irrigation) season to the end of the season. The satiniiy
at the end of the season may be the same, raised, or lowered depernding upon
winter ﬁafer management, but it tends to return to the profile of fthe previous
spring where the management has been constant over a number of vears.

Limited analyses of surface and subsoils indicate that subsidence caus-
ing oxidation of the organic soils--a process going on in all the organic
(peat) scils of the Delta--provides a continuing salt source in these sociis,
quite apart from any brought to the soil from irrigation and ground waters
and concentrated by ET {evapotranspiration}. The work so far is not adequate
To accurately quantify the amount of salts reteased, but it is praobabiy
between [00# and 400# per acre per year.

The salts released by oxidation of #he peat contain large guantities ot
sultfate with the result that the sulfate-to-chloride ratio of these salts

is large compared ¥o the rafio in the ground and irrigation waters.

_|2_




At the sites studied, unless the grouﬁd waters are moving upward fast
enough tTo supply a majority of the water needs fo *the crops (which seems un-
likely) it seems unlikely that the ground waters alone can create a salinity
problem in the overlying soits, although they might aggravate an existing
one. Due fo the considerable variability in salt content of the shallow
ground waters in just the seven sites studied, one would be led o susopect,
however, that there may be, and probably are, locations in the Delta with
shallow ground waters of even higher salinities than those encountered in
these studies. There exists, then, the distinct possibility that there may
be locations where upward moving saline ground waters are the main causs

of surtace salinity problems.

-3~
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TABLE 1

TERMINOUS EXPERIMENTAL ASPARAGUS

Site 2
Depth
Date Inches pi  EBG,  CaiMg c1” NOEN EC/C1T
Soil ME/L ME /L PPM
6/20/75 0-6 6.1 2,50 30,6 2.9 «0.20 .86
6-12 6.2  2.15 22,4 2,5 <0.20 .86
12-18 5.8 2,50 29,0 2.8 <0.20 .89
18-24 5.5 2,20 38.6 3.5 <0.20 63
24-30 5.7 1.60 21.6 2.6 <0.20 .62
Warer table 30-36 6.0 1.20 12.9 2.2 54,00 .55
S 36-42 6.4 0.62 6.0 1.8 7.40 .34
42 48 6.8 0.54 4.0 L.6 4,80 34
48-54 7.0 0.66 6.4 1.6 11.50 41
54-60 7.4 0.95 9.6 1.6 25,50 .59
EC
Soil-Water sW
7124175
(10 £t) 120 0.60 2.2 3.6 0.71 .17
(20 ft) 240 0.65 1.5 3.6 1.90 .18
7/3L/775 : : _
(10 ft) 120 0. 60 1.6 3.4 0.56 .18
(20 ft) 240 0.62 1.7 3.6 0.60 .17
8/ 6]75
{10 ftr) 120 0.539 1.9 3.4 0.30 .17
(20 fr) 240 0.66 1.5 3.4 0.30 .19
8/26/75 :
(10 ftr)} 120 0.61 1.2 3.7 0.52 - 16
(20 ft) 240 0.65 1.8 3.6 0. &40 L8
Soil EC&
9/12/175 0-6 6.2 3.00 32,4 3.4 <0.20 .38
6-12 6,2 1.91 18.4 2.4 <0,20 80
12-18 6.0 2.10 26.6 3.4  <0.20 62
18-24 5.7  3.15 41.4 4.0 <0,20 79
24-30 5.8 1.90 25,2 3.4 <0.20 .56
30-36 6.2 1.10 11.2 3.0 48.00 37
36-42 ‘6.7 0.70 3.2 2.0 4.20 .35
42 -48 7.5 0.75 4,0 1.6 5.20 47
48-54 7.6 1.20 8.0 2.0 6.00 .60
54-60 6.5 1,20 8.0 2.0 7.20 . 60

- m e e m wm s o mm e Sm mk M W T Em we e wm P Em  Em mm A=A WA A A am B M M G A o
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TABLE 1 (continued)

BACON ISLAND

Site 54
Depth _ .
Date Inches pH EC, CaiMMg Cc1 NO3N EC/C1
ME/L ME/L PPM
Soil
7/28/15
(0-1 £ft) 0-12 5.2 4.20 49,2 15.8  70.00 .26
{1-3 fe) 12-36 5.2 3.10  34.0 10.G 1.10 .31
(3-6 ft) 36-72 4.6 3.20 39.2 8.% N.S. .37
(6-7 ft) 72-84 4.5 3.20 42.4 8.6 1.20 .37
(7-8 ft) 8496 4.3  2.80 37.2 5.6 0.80 .50
(8-9 fr) 96-108 4.7 3.20 43,8 5.0 0.88 .64
EC
Soil-Water sw
8/ 6/75
(10 £c) 120 0.41 1.4 1.4 0.54 .29
(20 fr) 240 0.50 1.5 2.6 0.37 .19
8/26/75
(10 fr) 120 0.35 1.1 1.4 0.60 .25
(20 ft) 240 0.40 1.1 2.4 0.52 .17
EC, |
Soil
9/12/75
0-6 5.5 3.30 44.8 13.0 12.50 .25
6-12 5.3  3.90 47.0 14.2 0.80 .27
12-18 5.1 1.60 15.6 6.4 3.50 .25
18-24 5.0 0.80 7.6 3.2 2.7C .25
24-30 4,7  1.50 13.6 5.6 0.80 .27
30-36 4,1 1.70 15.8 5.2 1.00 .33
36-42 4,0 2.60 33.4 5.2 0.42 .50
42-48 4,1 1.80 17.6 5.2 N.S. .35
48-54 44 2,30 26.8 3.8 0.37 .60
54-60 4,9 1,52 6.8 3.9 2.00 .39
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Date

Soil
6/20/75

Soil-Water
7124475
(10
(20

8/ 6/75
(10
(20

8/26/75
(6
(8
Q10
(20

9/12/75

TABLE 1 {(continued)

STATEN ISLAND ALFALFA -

Site 12
Depth - -
Inches pH ECe CatMg CiL N03N EG/Ct
ME /L ME/L PPM
0-6 5.7 0.51 3.4 2.2 12.50 .23
6-12 5.8 0.50 2.8 2.2 2.30 .23
12-18 6.4 0.30 2.0 1.2 7.80 .25
18-24 6.2 0.25 2.0 1.4 7.40 18
24-30 6.3 0.26 3.0 1.4  8.60 19
30-36 6.3  0.26 2.0 1.4 3.70 19
36-42 6.4 0.21 1.7 1.4 2.50 .15
42 -48 6.7 0.26 1.3 1.4 2.70 .19
48-54 6.6 0,25 1.7 1.6 2,40 .16
54"60 6.8 0.28 1.3 l.6 1.90 018
EC
5W
f£t) 120 0.65 3.1 3.6 2.30 .18
ft) 240 0.91 3.7 5.6 1.00 .16
ft) 120 0.70 3.7 3.1 0.68 .23
ft) 240 0.99 4.1 5.1 0.90 .19
fe) 72 0.48 N.S N.S. N.S. -—
fe) 96 0.61 2.6 3.3 N.S. .18
fr) 120 0.60 3.1 3.3 0.39 .18
ft) 240 0.90 3.3 5.4 0.84 .17
ECq
0-6 5.6 0.65 2.4 5.8 2.60 .11
6-12 5.7 0.81 5.7 6.0 0.70 14
12-18 5.7 0.70 2.5 4,8 1.10 .15
18-24 5.9 0.38 1.6 1.8 1,90 .21
24-30 6.2 0.32 1.2 1.6 1.90 .20
30-36 6.7 0.30 1.3 2.6 N.S, .12
36-42 6.5  0.30 0.8 1.1 6.00 .27
42-48 6.8 0.32 1.1 1.6 5,00 .20
48-54 6.8 0,42 1.4 1.4 1.40 .30
54-60 6.8 0.30 0.6 1.0 2.00 .30
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TABLE 1 (continued)

TERMINOUS Y
Site 4
Depth
Date Inches pH EC, Gatlg €1~ Nogn EC/C1™
Soil ME/L ME/L PPM
6/20/75 0-6 6.6  0.60 7.0 1.2 <0.20 .50
6-12 6.2  0.90 7.4 2.8 $.37 .32
12-18 6.3 1.30 12.4 &, 7 .88 .27
18-24 6.1 1.10 9.2 4.8 0.41 .23
24-30 6.2 1.26 9.0 4.6 0.64 .27
30-36 6.1 1.40 9.6 6.2 0.46 .23
36-42 5.9 1.90 14,8 10.4 1.80 .18
42-48 6.2 3.90 34,0 14.2 0,44 .20
48-54 5.5 4,10 36.4 15.0 0.39 W27
54-60 5.5 4,70 36.8 19.8 1.50 .24
7729775
{0-1 £t) 0-12 7.0 0.63 5.2 2,4 1.75 .26
(1-2 ft) 12-24 5.7 1.00 12.4 bob 1.65 .23
(2-3 £t) 24-36 5.6 1,40 11.2 2.4 3.10 .58
(3-4 fr) 36-48 5.6 1.39 13.4 3.6 5,40 .39
(5-5.5') 60-90 4.7  4.50 - 12,4 2.90 .36
(10 ft) 120 6.4 1.30 5.6 5.6 24,00 .23
(14 ft) 168 7.7 2.20 4,8 9.0 0.68 .24
EC
Soil~-Water sw
8/ 6/15
(L0 ft) 120 1.70 2.9 10.1 0.48 .17
(20 £t) 240 3.45 6.9 33.0 0.41 10
8/26/75
(10 £r) 120 1.70 2.7 10.2 0.31 .17
(20 ft) 240 4. 40 8.8 45,0 0.60 .10
EC,
501l
9/12/75 0-6 6.5 0.65 5.4 2.6 1.20 .25
6-12 5.9 0.82 6.4 3.4 1.10 .24
12-18 5.6 1.15 11.8 4.6 1.05 .25
18-24 5.8 1.40 11.8 6.0 0.82 .23
24-30 5.5 1.70 15.0 6.4 1.10 .27
30-36 ©  '5,1 1.40 18,2 7.6 0.85 .18
36-42 5.0 2,50 21.8 8.0 1.05 31
42-48 5.0 3.80 40,4 9.6 0.84 40
48-54 4,8 5.20 63.6 12.6 G.84 A
54-60 4.9 5.80 64,6 17.0 0.80 34
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TABLE 1 {(continued)

TERMINOUS CORN

Site 9A
Depth - -
Date Inches pH ECe Cattly cr” N03 EC/CL
Soil ME/L  ME/L PPM
7/28175
(7 £t) 84 7.9 1.50 13.4 3.0 0.80 .50
(12 fr) 144 8.0 1,15 11.2 3.4 0.58 .34
(15 £t) 180 8.0 1,20 6.4 4,0 0,38 .30
(18-20 fr) 216-240 7.3 0.70 42 2.6 0.48 27
£C
Soil-Water 5w
7/31/75 _
(10 ft) 120 1.41 6.5 8.6 <G,20 .16
(20 ft) 240 1.51 5.1  10.1 <0,20 .15
8/ 6/75
(10 ft) 120 1.45 7.3 10.1 20,20 14
(20 £t) 240 1.51 5.7 9,2 <0.20 16
8/26/75
(10 f£t) 120 1.46 7.2 8.6 <0.20 .17
(20 ftr) 240 1.50 5.6 8.6 <0.20 .17
EC
Soil @
9/12/75 06 6.2 1.40 13.8 bob 2.10 32
6-12 6.7 0.70 6.6 2.0 3.20 35
12-18 5.9  0.69 6:2 2.4 1.60 29
18-24 5.9  1.40 15.4 5.8 1.20 24
2430 6.0 1.75 17.6 7.0 2. 40 .25
30-36 6.4 1.90 21.6 7.4 i.60 .26
36-42 6.6 1.10 16.0 5.4% 5,60 .20
4248 7.0 1.75 14,8 3.6 8.60 .49
48-54 7.1 1.40 11.4 3.0 0.90 47
54-60 7.6  2.25 17.2 4.0 8.60 .56
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TABLE 1 {continued}

SHERMAN ISLAND

Site 23A
Depth _ - _
Date Inches pH EGe CaitMg Gl N03N EG/CL
Soil ME/L ME/L PPM
7/28/75 (1-2 ft) 12-24 6.5 0.65 6.0 4.6 1.95 .14
(2-3 fr) 24-36 6.1 1.45 10.8 4.8 2,40 .30
(4-6 ft) 48-72 6.0 1.60 2.0 1i.2 1.90 .14
(7-8 ft) 84-96 6.0 2.60 25.4 14,2 <0.20 W18
(8-9 £t) 96-108 5.7 2.40 23.6 16.0 N.S. .15
(9-10ft)108-120 5.6 2.40 24.6 17.0 20.10 L4
(10-12v)120-144 5.9 2.20 14,6 9.0 0.82 .24
(14 fr )168 6.0 2.10 13.2 9.0 0.94 .23
EC
5W
Soil-Water
8/ 6/75 (10 £t} 120 1.20 5.3  10.0 1.35 " 12
(20 ftr) 240 1.50 6.5 10.0 0.49 .15
8/26/75 (10 £ft) 120 1.25 5.6 7.6 0.72 .16
(20 ft) 240 1.40 5.6 10.1 1.55 14
EC
[~
Soil )
9/12/75 0-6 6.3 2.10 17.6 14,2 0.68 .15
' 6-12 6.5 1.30 10.0 6.8 0.64 .19
12-18 6.4 1.10 9.6 5.6 0.37 .20
18-24 6.2 1.20 10.0 4.6 <0.20 .26
24-30 6.2 1.00 8.4 3.9 0.92 .26
30-36 6.2 1.10 7.0 8.8 0.37 13
36-42 6.0 2.20 21.0  14.2 0.60 15
42-48 5.5 3.20 37.4  13.0 0.84 .25
48-54 5.7 2.80 30.0 18.3 0.62 15
54-60 5.8 2.40 25.4 17.0 0. 40 .14
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Date
Soil
Site A
6/30/75
Site B
6/30/175
Site C
6/30/75

Average of A, B, & C
6/30/75

TABLE 1 (continued)

RINDGE TRACT

Site 13
Depth _ _ B
Inches pH ECeL CaiMg Gl N03N EC/CL
ME/L ME/L PPM
0-6 6.4 1.60 11.6 7.6 19,00 .21
6-12 6.4 2.30 16.0 13.8 0.78 17
12-18 5.6 3.10 21.6 18.6 .20 L17
18-24 4,9 4,30 31,2 30.3 0.90 14
24-30 5.2 4,90 33.0 37.6 0.37 W13
30-36 5.3 6.00 46.0 55.0 0.96 .11
36-42 -- - —— - = -
42-48 5.5 5.80 46.2 63.0 1L.80 .09
48-54 5.5 6.60 46.0 72.0 4,20 .09
54-60 5.5 6.60 41.6 71.2 4,00 .09
0-6 6.4 1.60 10.8 7.2 37.00 + 22
6-12 6.3 1.90 15.2 11.0 28,00 17
12-13 6.0 2.40 15.4 16.4 0,80 15
18-24 5.7 3.40 24.0 24,2 0.28 .14
24-30 5.6 5.40 39.4 41.3 G.36 .13
30-36 5.7 5.50 37.0 45.1 0.28 L2
36-42 - - - - - —
42 -48 5.6 7.30 52.0 65.1 .26 L1l
48-54 5.7 6.00 39.0 58.8 0.37 .10
54~-60 5.7 6.40 39.2 67.1 5.40 .10
0-6 6.4 1.50 10.0 7.0 34.00 21
6-12 - - - - - -
12-18 5.7 3.20 20,0 18.8 0.60 17
18-24 5.6 4,30 28.4 28.2 0.37 .15
24=30 5.3 4.90 31.0 37.0 0. &2 .13
30-36 5.3 5.90 42.6 47.4 0.36 .12
36-42 5.4 6.80 48. 4 61.1 0.23 11
42 -48 5.4 7.40 56.8 65.4 0,24 11
48 -54 5.5 6.60 42,2 65.4 £0.20 .10
54-60 5.5 6.40 37.6 66.0 <0.20 .10
0-6 6.4 1.57 10.8 7.4 30.00 .21
6-12 6.4 2.10 15.6 12.4 14.14 17
12-18 5.8 2.90 19.0 17.7 0.53 16
18-24 5.4 4,00 34,5 27.7 .52 14
24-30 5.4 5.07 34.5 38.6 0.38 .13
30-36 5.4 5.80 41.9 49,2 0.53 .12
36-42 5.4 6.80 48. 4 6l.1 0.23 L1
42 -48 5.5 6.80 51.7 65.2 0.77 10
48-54 5.6 6.40 42,4 65.4 1.59 .10
54-60 5.6 6.47 39.5 68.L1 3.20 10
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Date
Soil-Water
1/24/75 (6
(10
(20
8/ 71/75 (6
(10
(20
8/26/75 (6
(10
(20

ft)
ft)
fr)

fr)
£r)
£r)

TABLE 1 {(concluded)

RINDGE TRACT

Depth
Inches

72
120
240

72
120
240

72
120

Site 13

EC

2.60

2.39

3.00

2.50
2.42
3.00

Cattig ci~ Nogn
ME/L ME/L PPM
7.6 22,0 3.00
5.8 22,0 3,50
4.0 28.0 3.50
6.5 23.0 1.85
6.1 23,0 2.40
4.1 30.0 4.00
7.1 23.0 3.70
5.7 22.0 3.30
4.5 28.0 3.30

EG/CL”

.12
11
.11

.11
.11
.10

11
.11
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SAMPLES

1. 12/20/74

2, 12/29/74

3. 1/ 5/15
4. 1/ 7775
5. 1/ 7/75
6. 1/ 7/15
7. 1/10/75
8.  1/10/75
B 9.  1/10/75

11. 1720775
12, 1/20/75
13. 1/20/75

14, 1/20/75

16. 1/31/75

1/31/75

10.  1/10/75-

15. 1/31/75

TABLE 2

1974-1975

PROBE SITE

Inlet (Main)
Surface
Surface
Surface

Inlet Ganal
Outiet Surface
Field Flood
Surface Run Off
Drain Check 1
Canal

Drain

Surface Drain
Inlet

Surface

Drain Check 1
Canal

Drain Check 2

SHERMAN ISLAND -~ WINTER FLOOD

pH EC HCO, CaiMg  G1°
ME/L ME/L  ME/L
7.8 0.15 0.02 0.6 1.8
7.6 1.02 0.3 4.0 4.1
7.6 1.30 0.2 5.0 5.2
7.8 1.00 0.5 3.6 3.7
7.9 0.17 0.3 1.2 0.4
7.8 0.30 0.2 1.6 0.5
7.9 0.95 0.3 3.6 5.7
8.0 0.30 0.3 3.6 2.1
8.0 0.58 0.3 2.8 2.7
8.0 0.20 0.2 1.2 1.6
7.8 0.63 0.2 3.0 -
7.8 0.65 0.4 2.6 3.5
7.8 0.21 0.2 1.4 1.6
7.7 0.60 0.4 2.4 2.9
7.5 0.40 0.5 2.0 0.9
7.9 0.25 0.4 1.0 0.8




TABLE 3

SUMMARY TABLE OF SHALLOW GROUND WATER DATA

quw Gradient 20'-10¢

EC

Descrip-
Site tive Range
-2
Terminous
Asparagus None .65
9
Terminous
Corn None 1.5
. 12
Staten Is.
Alfalfa Smalil .95~ .6
23
Sherman Is. Small 1.45-1,23
13
Rindge Tract Small 3.0 -2.4
54
Bacon Is, Small .45-.38
4
Terminous Y Large 3.9-1.7

-23.

EG/CL ™
100 20
17 .17
.16 .16
L2000 .17
.14 .15
A1 .11
27 .1
17 .10

Notes

EC decline w/time 10V ,41-.35
20v ,50-.40

[ Apparent quality change with

depth. Both show more sul-

[ fate in shallower depth.

% This is in profiles with
highest and lowest salinity

[ in 101-201 depth.




EC

1973 e

1975
Figure 1
Site 2

TERMINOUS
Before Irrigation Season

FT.

1

’4"'

S

104

2014

1,0 2.0 3.0 He 0 S
1

~4

1975

. YT




1974 -
1975
Figure 2
Site 2
TERMINOUS-Asparagus
After Irrigation Season
EC 1.0 2.0 3.0 4,0 5.0 .
O T L T L L L
mﬁ\\:?'

JRTPRY_As

10t

204

~-25-




1975 -~~~
Firure 3
Site 4
TERMINOUS Y
Before Irrigation Season
Non Cultivated
0 NEC 1.0 2.0 3.0 4.0 5.0 6.
FT! o ' | T ‘ ’
|
I
|
!
1Y
1
2
34
[T/ 197
51 1975
\\.
N
104+
204 ~

~70 -




O;c 2.0 Vi
FT.
17
2n
ANNN
1 AN\
AN
L+
51
™~
J
101
*\\\&375
AR
201

1974 ==
1975
Figure 4
Site K
TERMINOUS Y
After Ivrrigaticn Season
4.0 5.0 6.0 0
o,
1973
e, -.'l\ - —:‘e
| S 1974
\ 7’:_.— \,\.Mm‘
- =~
\—
1975
-3




1973 eeeeeee
13974 -
. : 1975
Figure 5
Site 9A
TERMINQUS CORN
Before Irrigation Season
0 EC 1.0 2.0 3.8 4.0 5.8 EVG
FT.
a
l !0- ',.’.
v
-
- .
P ~
\\‘\ ’
\l\‘
A
31 ’g
S
: |
: l
, < !
. \
" | 1874
.
1873
5 t
\\
\
\
10}
20! 1575

~7B-




. 197l —mmeemms
Figure 8 1975 ———
Site SA
TERMINOUS CORN
AfFter Irrication Season
EC
0 1,0 2,0 3.0 4.0 5,0 .0
FT. B
lf-k
21
3Tl
s
1975
571

1975

20+ 3

29~




‘:f%\

1973 -meeeeees
187Y ~mmememees
_p - 1375
rigure s -
Site 12
STATEN ISLAND
Before Irrigaticon Seascn
g EC 3.0 4.0 5.0 6.
t i ¥
FT.
1" 1
2T+
3r4
b
O RE
’ 1
¢+'
i
[
il
i
Sl..._

/7S

a7

-30-




Figure 8
Site 12

STATEN ISLAND
After Irrigation Season
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Figure 10
Site 13

RINDGE TRACT
After Irrigation Season

\ 3.0 4.0 5.0 6.0 7.
7 | '
4 L
i et
!' -
s
o A&
X by
' ! h
1t -\
' .
& »
“
‘.
‘-
\
Drmmmeai, ‘.b:'.\
PARS “-'“‘-.: -------------------------
,\&\‘ _______
~, -
- e
. e
. -
\\ T -~
;'-_"“ “_‘-E
oL pammrl
3 _________ h ."-»,"
---------- -‘v.l‘““-
LA .
............. i
___________ i
N i
‘. .~ T e
BT+ s -."-.‘
el 197y
1873 .- ..
-2 b
51+

L

lD -+

187§

20T
-33-




Before Irrig. 1874 ----m----
After Irrig. 1974 --—-.

Before Irrig. 1975 -
After Irprig. 1975
Figure 11 - Site 23
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Date

Depth

Inches

&

5/29/74

6/25/74

119/74

Soil
Water

7/31/74

8/14/74

8/16/74

Seil

0-6

6-12
12-18
18-24
2430
30-36
36-42
42-48
48-54

6 ft

6 ft

6 ft
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SHERMAN ISLAND CORN

- Furrow -

Site 23

cat+

mﬁ Cl..
EC,
- Beginning
4,00 50.6 67.0
5.80 315.6 44,2
4,10 25.6 33.0
4,20 22.2 38.8
4,00 21.6 45.4
5.20 31.0 5.4
5.20 30.8 42 .4
3.80 22.0 32.8
3.24 21.4 26,6
1.25 9.8 7.0
5,60 49.8 64.8
7.80 42.6 53.0
1.95 11.4 14,6
.38 9.0 12,0
1.35 8.4 10.6
1.30 8.8 8.6
9.00 52.0 65.8
6,60 37.0 47.4
2.05 13.8 15.0
1.60 10.0 10.8
1.55 10.2 10.8
1.30 8.8 8,6
5.68 34.4 41.8
1.50 13,2 13.8
1.55 10.0 10.2
1.30 9.8 9.6
1.22 9.6 5.0
1.82 11.6 13.0
1.50 9.8 10.4
1.52 11.2 10.0
1,38 9.4 8.8

- End Season -

EC,

22.00 134,86 160.1
6.00 28.8 40.2
2.60 11.6 17.6
2.20 8.4 17.2

- 4.6 -
2,20 11.2 16,8
3.25 21.2 25.4
8,40 59,4 54.6
6.%0 52 .4 41.0
9.20 62.6 75,2

Water
Table

18.

EC,

39 -oll

54.0"

65.0"

60,0"

0.14 (Irr.Ditch)
6.50 (4° Diteh)
drain by field

0,32 (Irr.Ditch}
1.75 (4' Ditch)

0.16 {Irr.Ditch)
0.32 (4' Ditch)

0.15 (Xer.Diteh)






